Insulin and ischemia stimulate glycolysis by acting on the same targets through different and opposing signaling pathways.
The stimulation of heart glycolysis by insulin and ischemia involves the recruitment of the glucose transporter GLUT4 to the plasma membrane and the activation of 6-phosphofructo-2-kinase (PFK-2), which in turn increases the concentration of fructose 2,6-bisphosphate, a well-known stimulator of glycolysis. This review focuses on the mechanisms responsible for PFK-2 activation by insulin and ischemia in heart. Heart PFK-2 is phosphorylated by various protein kinases, including protein kinase B (PKB), thought to mediate most, if not all, short-term effects of insulin, and the AMP-activated protein kinase (AMPK), known to be activated under anaerobic conditions. We found that PKB is not required for PFK-2 activation by insulin and we partially purified an insulin-sensitive PFK-2 kinase, that differs from PKB and from other insulin-stimulated protein kinases. We also demonstrated that AMPK mediates PFK-2 activation by ischemia. Finally, our study of the interaction between the signaling pathways of insulin and ischemia revealed opposite effects on signaling. Intracellular acidosis induced by ischemia inhibited insulin signaling, whereas insulin pretreatment antagonized AMPK activation by ischemia.